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ABSTRACT

A library subroutine named FREFORM has been developed for use on
the PDP~11/10 computer. This subroutine can be accessed by user programs
to process data stored on disk or data entered at the computer terminal.
The use of FREFORM eliminates the need for format statements in programs
which process or use such data. More importantly, restrictions on the

data format and syntax are greatly reduced.
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SECTION 1
INTRODUCTION

Subroutine FREFORM can process data which are relatively
unrestricted in format and syntax. Thus, it can be used in place of the
usual formatted I/0 statements. The objective 1s to simplify user
programs while at the same time enhancing the efficiency of terminal
use. FREFORM differs from conventional processing algorithms in that it
is highly flexible. (NAMELIST, for example, is intended primarily for
batch mode, and requires user knowledge of variable names.) FREFORM is

designed specifically for users of NRL's Data Acquisition System.

The usefulness of FREFORM can be illustrated with a simple

example., Consider the input data sequence,
SHOT 4395 SIO02 1,000E+03 4.000E-02 3.142E+00 235,

entered by a user at a terminal console. (The " symbol will be used to
explicitly represent a blank, or space.) The conventional program will
contain format statements contructed specifically to read such data
strings. To read the data sequence above, the user's program might

contain the following statements:

READ(5,100)ALFA ,NSHOT, BETA, (COEF(1),1=1,3),1519
100 FORMAT(1X,A4,1X,14,1X,A4,3(2X,E10.3),15)

Execution of this read statement will cause an ASCII representation of the
word "SHOT” to be stored in the central memory location referenced by the
word, ALFA. Similarly the integer value, 4395, will be stored in the word
referenced by NSHOT, et cetera. Of course, if the data entry 1is made
incorrectly (e.g., the wrong spacing, use of F- rather than E-format, et

cetera) the result can he catastrophic if not recognized and corrected.
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As an alternative, this same user program might contain the

statement:
CALL FREFORM(VALU,NVAL).

In this case, execution will result in the representation of "SHOT” stored
in VALU(1), the integer, 4395, stored in VALU(2), et cetera. This alter-
native is clearly simpler for the programmer. However, the real virtue of
this approach is that the user at the terminal console is no longer
restricted to any exact format. Thus, equivalent results will be obtained

from the data sequence,
SHOT 4395,8102,1E3A.04, 3.142 235,

Note the (arbitrary) insertion of commas and/or blanks as well as the
varied syntactical forms in this second data sequence. Acceptable varia-
tions are limitless in number, Thus, FREFORM frees the user from the

necessity of remembering and exactly reproducing program formats.

The remainder of this report is organized as follows. Section 2
explains how FREFORM functions in normal and test modes, the method in
which data is processed, and the simple rules for data syntax. Section 3
discusses implementation on the DEC-10 and the PDP-11/10 computers and
presents results obtained from an actual run using the test and diagnostic
algorithms. Flow diagrams for the test algorithm (TESTFF) and the
processing algorithm (FREFORM) are presented and explained in Section 4.
The complete FORTRAN 1listing of both algorithms as implemented on the
DEC-10 is reproduced in Section 5.
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SECTION 2
HOW FREFORM FUNCTIONS

2.1 THE NORMAL, TEST, AND DIAGNOSTIC MODES L
g
4
2.1.1 Normal Mode

The subroutine, FREFORM, exists as a library subroutine on the
PDP-11/10. As such, it can be accessed by any user program which requires
data. Such data might reside on disk, but more commonly would be entered
by a user from the terminal console (VT55). Thus, FREFORM provides a

means of entering input data to the computer.

f A typical application is illustrated schematically in Figure
: 1(a). This example consists of a main program and four subroutines, three
cf which require input data to be entered from the terminal. The command
sequence subroutine would be used to enter key words specifying operations
to be performed by the program. Additional data (either "A" parameters or
"B" parameters) might be required depending upon the specified
operations., In all cases, the commands (alphanumeric words), parameters
(integer, fixed point, and floating point numbers) and comments

(alphanumeric text) can be entered simply from the terminal in response to

queries from the input subroutines. Data so entered will automatically be

processed by FREFORM,

2.1.2 Test Mode

A main program named TESTFF is also available on the PDP-11/10.,
This program 1s desipned to validate and demonstrate the performance of
FREFORM., This mode of application is illustrated schematically in Fipure
1(b).
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TESTFF allows a user to enter a string of data at the terminal
in an arbitrary format. This data will be processed by FREFORM, and the
interpreted values will be returned to the user (printed) at the f
terminal. One of the restrictions on use of TESTFF is that all of the
values returned from each sequence string will be printed according to the
same format specification. Thus, all of the values submitted in each
sequence string must be of the same data type. Of course, this

restriction does not apply to the normal use of FREFORM.

2.1.3 Diagnostic Mode

Subroutine FREFORM contains a system diagnostic mode. It is
activated by altering a data statement in FREFORM so that the variable,
ITST, is set to unity rather than =zero. The diagnostic mode causes a
listing of all system—dependent parameters and ASCII character variables
to be printed on the first call. Subsequently, all record images and
process strings will be printed prior to translation. This mode is
extremely useful for implementing the algorithm on a new system, or for

2nalyzing anomalous results.

Results from an actual run using the test and diagnostic modes

are presented in Section 3.

2.2 DATA PROCESSING

In the normal mode, a sequence string of data will be supplied
by the user iIn response to a query from the user program. Following a
call to subroutine FREFORM, the processing of this data occurs in four

major steps:

(1) A record image (usually 80 characters) is read into an integer

arrav, JCIM. One character is placed In each array element. A

new record Imaye is obtalned when all of the characters on the

previous imaye have been processed.
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(2) Each character in JCIM is tested against each of the four string
delimiters (see below) and possibly stored in an integer array,
JCST, which contains the process string. One character is
stored in each array element. When a delimiter is detected,

testing stops and processing is initiated.

(3) A test is made to determine whether the process string contained
in JCST is a numerical wvalue or an alphanumeric character

string.

(4) The contents of JCST are interpreted and then stored in the
array, VALU, by either a number decoding algorithm or a
character string packing algorithm, according to the result of
the test. The array, VALU, is returned to the calling program
unit (user program) when the entire sequence string has been

read, translated, and stored.

2.3 DATA SYNTAX

2.3.1 The Record String and Other Definitions

The total set of data to be processed by FREFORM may be regarded
as one contiguous string of characters, referred to as the record string.
Four special characters embedded in the record string - the slash, the
comma, the asterisk and the blank - serve as delimiters. Except for the
special case discussed in the next paragraph, all image boundaries in the

data are ignored.

Each call to FREFORM will process a certain amount of data
referred to as a sequence string. The length of a sequence string can be
varied by two different methods. With the first method, the sequence

string terminates whenever a slash delimiter is encountered in the data.




This method is useful when processing large, structured strings in the
batch mode. The second method, which is more useful in the iteractive
mode, terminates the sequence string when it contains a preset number of
record images. (This preset number is contained in a data statement which
initializes the variable, NIPS. For terminal applications, a value of
unity will cause the scope line (one record image) and the sequence string
to be equal. Then each line on the scope will be processed separately,
without the need to type slash delimiters to terminate the sequence

strings.)
Within the sequence string, individual data are delimited by
blanks, commas, or asterisks, as indicated in the discussion of data

types, which follows.

2.3.2 Allowable Data Types

FREFORM allows four types of data:

(1) Numerical Constants =~ Rational number constants are
recognized in fixed, integer, and exponential formats
(examples - 143, 3,14159, 1.E-07). Data must be
separated by space or comma delimiters. Nonessential
characters will be automatically supplied during inter-
pretation (thus, for example, 1E-7 and 1.0E-07 will be
interpreted identically).

(2) Alphanumeric constants =~ Alphanumeric constants are
recognized by the first character, which must be alpha-
betical. Succeeding characters may be alphabetical,
numerical, or may be any ASCII special character other
than the slash or asterisk, or the system—dependent

control characters (examples - Al123, 2845, START). Data

must be separated by space or comma delimiters.

24




(3) Null Values - A null value is created by recognition of
successive commas, with no 1ntervening characters,
(Blanks, or spaces, between adjacent commas will be
ignored. For example, the character string (, ,,) will

produce two null values.)

(4) Text - Any character string delimited by two asterisks
(at beginning and end) will be recognized as text, and
will be retained intact with embedded spaces, commas,
and all ASCII characters (except the slash and
asterisk which would terminate the string, and the
system—-dependent control characters). The text will be
coded in as many words as are required to process the

string.

The number of characters devoted to a single numerical or
alphanumeric constant may not exceed the value of the variable, NCPS. If
the number of characters in any delimited data value exceeds NCPS, a
delimiter is assumed after every NCPS characters in the data, beginning
with the leftmost character. (For example, with NCPS = 4, the string
"A2345.67891E—2% " would be divided into four values:  "2345", ".678",
“"91E-", and "23".) Thus, if one of the values represent an incorrectly

formatted numerical constant, an error will occur, as described below.

2.3.3 Error Analysis

FREFORM is intentionally tolerant of varied syntactical forms.
However, two types of errors which can occur in the formation of a

numerical constant are recopnized.




(1) Syntax error in the mantissa - Any data entry (excluding text
delimited by asterisks) beginning with a nonalphabetical
character is assumed to be a numerical constant. If this
constant cannot be interpreted, a syntax error vresults.

(Examples: 25.00F+02, ++15, &STRING)

(2) Syntax error in the exponent -~ The exponent of a floating point
numerical constant must be an integer value, (It may include an
algebraic sign)., If an exponent cannot be interpreted, a syntax

error results. (Examples: 2E2., 2EE3, 2E-I)

For these two cases, a blank value will be substituted for the
data entry, and an error message will be printed. A typical error message

is shown below:

*kkkkkk* ERROR DETECTED BY SUBROUTINE FREFORM IN RECORD IMAGE 5 *kikkikikk
TEXT HERE IS AN ERROR DIAGNOSTIC  25F/

COLUMN: 36 PROCESS STRING: 25F
Fkdkkhh Rk hdkddddkkkkhkkhkdokkkkhhitkhkhkhhhhkhhkhhhhkhkhkhkhhhrhkkhkkddhhhkkhkkdkk

The message contains information helpful 1in 1locating and
analyzing the error. The first line gives the number of the record image
on which the error was encountered. Images are numbered sequentially
beginning from the first call to FREFORM. The second line reproduced the
first eighty (80) characters of the image. The third line identifies the
calumn number of the entry and reproduces the numerical value of the

process string.

.
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SECTION 3
IMPLEMENTATION AND TESTING

3.1 SYSTEM-DEPENDENT PARAMETERS

Data 1is read from a file with logical unit number 5. Thus,
input data from an I/0 device (such as a card reader or counsole) will be
processed if the logical unit number 5 is assigned to the input file by
the calling program, or if the logical unit number 5 is associated with
the 1/0 device by the system. Output is written to a file with logical
unit number 6. Thus, messages will be sent to a printer if the logical
unit number 6 is assigned to the output file by the calling program, or if

this association is made by the system.

In addition, certain parameters and ASCII character variables
aic defined in data statements in FREFORM., Parameter values suitable for
the DEC-10 and the PDP~11/10 computers are given in Table 1. 1In general,
these parameters must be selected for system compatibility as well as the
intended application. The parameters NCIW and NCRW (number of characters
per integer word or real word, respectively) are needed to pack character
data and to decode numerical data. The parameter NCPS (number of
characters per process string) determines the 1length of the largest
numerical constant which may be processed; NCPS should be small enough
that numbers beyond the range of the machine will not be accepted. Since
NCPS also determines the length of the largest alphanumeric constant which
may be processed, it 1is often convenient to make NCPS some integral
multiple of NCRW, (Note also that the 1length of the JCST array must
always be greater than NCPS. This prevents overflow of the array and
ensures rhe existence of at least one blank at the end of every process

string.)

10
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Parameter

NCIW
NCRW
NCPS
NCPI
NIPS

TABLE 1
SYSTEM-DEPENDENT PARAMETERS

DEC~10 PDP-11/10
5 2
5 4
20 20
80 80
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The proper value of NCPI (number of characters per image)
depends on the file or 1/0 device from which data is read. A large value
may be useful when reading large sections of text since all of the text
can be returned at one time. Setting NIPS to unity, however, makes each
sequence string exactly one record image in length. This choice is more
suitable for terminal applications, since 1t allows the operator to omit

slashes from the data sequence.

THE ASCII character variables are used by FREFORM for comparison
tests. JCSL, JCAS, JCSP and JCCO are used to identify delimiters. JCMI,
JCPL, JCAE, JCDP, JCNI and JCNF are used to identify parts of a numerical
constant. JCAI and JCAF are used to determine whether the first character
in a process string is alphabetic. The bits containing the character in
each of the character variables must occupy the same position within the
machine word as they do in the storage arrays JCIM and JCST for the
comparison tests to function correctly. The diagnostic mode in FREFORM
can be enabled by changing the value of a flag (ITST is initialized in a
data statement) from zero to unity. This will result in a listing of the
system dependent parameters when FREFORM is first executed. In addition,
all data processed in this mode will be listed at various stages of
processing. This diagnostic capability is provided to aid in
implementation of FREFORM on a different system. An example of its use

follows.

3.2 TESTING WITH TESTFF

The main program, TESTFF, 1is intended to provide demonstration
and validation capability. It allows a terminal operator to send data

sequences to FREFORM, and to immediately inspect the processed results.

To use TESTFF, the type of data (see Section 2.3.2) must be
specfied by a keyword at the beginning of each sequence string., (If the

data type is not specified in the first sequence string, program execution

1.
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is terminated.) Once a data type has been specified, all sequence strings
are assumed to be of that type until a new type is specified. TESTFF
recognizes three data type keywords: "INTG", "FLTG", and "TEXT". Program
execution 1is terminated by the keyword, "STOP", which must occur at the
beginning of a sequence string. Any data following the word "STOP" will

not be printed by program TESTFF,

Table 2 presents output from a sample run in the diagnostic mode
made 1interactively from a terminal console. Note that the output
originates both from TESTFF and from FREFORM (diagnostic mode). The
source is clearly indicated by the headers at the beginning and end of

each section of output.

The first execution of FREFORM (diagnostic mode is enabled)
produces a listing of the system—dependent parameters and ASCII
characters. In the first example, the data sequence begins with the
keyword "TEXT". Diagnostic output from FREFORM shows the actual process
strings, while the TESTFF output lists the representation of each word in
the array, VALU. Thus, characters representing the word "TEXT"" are
stored in VALU(1), and so forth.

The second example differs from the first in that alphanumeric

text is used (asterisk delimiters). Note the embedded blanks, commas, et

cetera in the processed output. The third example involves integer
numbers. Note the representation of a null value, produced by two
adjacent commas, Floating point numbers are processed in the fourth

example, which 1Includes a deliberate error (5F2 1is syntactically
unrecognizable), The resulting error message would have been produced

even if the diagnostic mode is disabled.

The final example consists of three sequence strings of text,

(The first two are delimited by slash characters.,) Note that the integer




value, 2, in the second string 1s correctly interpreted by FREFORM, even
though TESTFF attempts to print the result in a text (alphanumeric)

format. The final sequence string contains the keyword "STOP", which
terminates execution of TESTFF.
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SECTION 4
FLOW DIAGRAMS

This section describes the operation of program TESTFF and
subroutine FREFORM, In general, the code breaks down into a number of
relatively well-defined algorithms. Each such algorithm is presented on a
separate flowchart, and is given a unique name, such as "INTEGER", for
example. Then the use of this particular algorithm by other sections of

the code would be indicated by the symbol,l INTEGER||, in the flowcharts.

The following discussion refers to the flowcharts of TESTFF,
shown in Figures 2, 3, and 4. At the beginning of the program, a header
is printed. The major loop is then executed until it is terminated by the
flag ISTP. 1Inside the loop, FREFORM is called. The second loop (number
2) checks the data value in the first element of array VALU against each
<f the four keywords "INTG", "FLTG", "TEXT", and "STOP". (The keywords
are contained in an array, VWRD.) 1If a match occurs, the flag JFLG is set
to the current value of the loop index, INDX. Following the loop, a
header is printed. A "computed GOTO" on JFLG is then executed causing a
branch to one of four program blocks which corresponds to the keyword
matched. Three of the blocks (corresponding to keywerds "INTG", “FLTG",
and "TEXT") cause the contents of VALU to be printed in a format described
by the keyword. Use of the variable NFST in program blocks "INTG" and
"FLTG" permits the keyword to be printed in character code format. The

fourth block sets the flag ISTP and causes the word "STOP” to be printed.

| : When the major loop is terminated, a footing is printed, and execution

Ty stops.




TESTFF

v
WRITE(6,10)

JFLG=4
ISTP=0

e A Bintels et

80 i
CALL FREFOR(VALU,NVAL) 1
NFST=1 A=VWRD(INDX) .NE.VALU(]) .
i
2 |1INDX=1,4 }— ;
v Y
WRITE(6,20)
JFLG=INDX
NFST=2
é) 1
REPEAT 2
100 110 120 130
INTG FLIG WRITE(6,60) (VALUCINDX),| JWRITE(6,60)VWRD(4)
INDX=1,NVAL) 1sTP=1
* 40
WRITE(6,30)
Y

WRITE(6,70)

STOP

Figure 2. The Genceral Structure of the Test Algorithm.




y
WRITE(6,60)VALU(L)

NVAL.LT.
NPST

A = VALUCINDX).NE.BWRD

3 fiox= )

NFST,NVAL
/

WRITE(6,60)BWRD

h\\

T Y

l -~

A 3 108
,/’///2:;;E=VALU(INDX)

]

Fivure 3. Processine Inteyers in the best

[

WRITE(6,40) INTG

REPEAT 3

SJoorithe,

g T e




FLTG

7 oerer )
)

! ENTER

N
g 4
£ WRITE(6,60)VALU(I)
f
!
\ N
NVAL.LT.
NFST A = VALU(CINDX).NE.BWRD
y
4 JINDX= \
NFST,NVAL/

118

WRITE(6,60)BWRD WRITE(6,50)VALU

(INDX)
*} ét
EXIT REPEAT 4
Fivure 400 Processineg Jloatine iveint in the Test Alporithe,

L3




A complete list of variables and definitions used in subroutine
FREFORM 1is presented in Table 3. The general structure of FREFORM is
shown in Figure 5. The single alternative decision block at line 260 is
part of the diagnostic package. The rest of the diagnostic package 1is
contained in the decision block in Figure 6, and in "DIAGNOSEl" and
“DIAGNOSE2"(Figure 7). Note that "DIAGNOSEL" 1is executed only on the

first call to the subroutine.

The major loop (number 1) in Figure 5 1is executed until the end
of the current sequence string. Section 2.2 describes the basic steps
which occur inside this loop. Steps (1) and (2) mentioned there occur in
the "FILLSTRING" algorithm (Figure 8). The test described in Step (3) is
shown in Figure 5 at line 240. Step (4) occurs in either "NUMBER" (Figure
12) or "CHARACTER" (Figure 19).

Figure 8 shows the "FILLSTRING" algorithm., In the first loop
(number 2), the array JCST is filled with blanks. The process string loop
(number 3) 1is executed until the process string is terminated. The
decision block at the top of the loop fetches a new record image when
needed (see "READCARD™ in Figure 9) or terminates the sequence string when
NIPS records have been read. Each time through the loop, one character
from the current record image is tested and may be placed in the process
string. Testing and storing occurs in "TEST1" (Figure 10) and "TEST2"
(Figure 11). Note that the process string may be terminated by a blank, a
comma, or a slash, or by the test at line 380, when NCPS characters have

been read.

The "NUMBER" algorithm is shown in Figure 12. Integers, as well
as the integer portion of fixed point numbers and floating point number
mantissas are all processed in "INTEGER™ (Figure 13). The portion of any
number to the right of a decimal point is processed in "DECIMAL” (Figure
15) and stored 1in "“STORDEC" (Figure 16). Exponents are processed in
“EXPONENT" (Figure 17) and stored in "STOREXP" (Figure 18). 1In “"STORNI'M™
(Figure 19), valid processed numbers are placed in the VALU array and an

error message Is printed for incorrectly formatted numbers,




DFCT
DSTO
ESGN
ESTO
EXPN
IALP
ICIM
ICOM
IERR
IFLD
INDO
IND1
IONC
IPRO
IRET
ISTO
ISTR
ITST
JCAE
JCAF
JCAL
JCAS
JCCO
JCbP
JCHA
JCIYM
JCMI
JCNF
JCNI

TABLE 3
VARIABLE DEFINITIONS FOR FREFORM

factor used to compute DSTO

variable to store decimal portion of number

sign of exponent

variable to store exponent

exponential multiplier for number processing

flag for alphanumeric character string processing

image position of first character ia the process string
flag to detect sequential commas

flag to indicate error in numerical value

flag to indicate text processing

index for general use

index for general use

flag to indicate first execution of subroutine

flag to initiate word processing

flag to exit subroutine after sequence completion
variable to store integer portion of number

flag to transfer character from image to process string
flag to produce system diagnostic

ASCII character for fifth alphabetical character, (E)
ASCII character for final alphabetical character, (Z)
ASCII character for inmitial alphabetical character, (A)
ASCIT character for asterisk symbol, (¥)

ASCII character for comma symbol, (,)

ASCIT character for decimal point, (.)

current character in the vecord image

array of characters in the record image

ASCII character for minus symbol, {(-)

ASCIT character for final decimal character, (9)

ASCIL character for initial decimal character, (0)




At o

© e ek

L™

JCPL
JesL
Jcse
JCST
JCTF
JNUM
NCCT
NCIM
NCIW
NCLY
NCPI
NCPS
NCRW
NCST
NCTF
NFST
NIMS
NIMT
NIPS
NLST
NPRO
NSEQ
NSGN

seveay
WY AL

NWTF
RNUM
VALU

TABLE 3 - continued

ASCII character for plus symbol, (+)

ASCIT character for slash symbol, (/)

ASCII character for space symbol, ( )

array of characters in the process string

character transfer variable ia number processing
array of decoded digits for number processing

number of characters counted

pointer for the image string character array
maximum number of characters per integer word

number of characters in the last word processed
maximum number of characters per image string
maximum number of characters per process string
maximum number of characters per real word

actual number of characters in the process string
number of characters transferred in number processing
position of first character to be transferred

number of images processed in current scquence strinag
total number of record images processed

maximum number of images pur sequence

position of last character to be transfurred

polater for the process string character array

total number of sequence strings processed

sign of number

pointer Jor the output array VALU

number of words transferred in number processing
array containing decoded digits in number processing
output array containing processed data

i
;
!
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The  "INTEGER" and  "EXPONENT" algorithms have similar
structures. A decision block at the beginning detects an algebraic sign,
and a counting loop then determines the number of numerals before the next
non-numerical character. Note that the character which terminates the
counting loop may be the blank which is appended to every process string.
Each of the numerals counted is used to form an integer value in "STORINT"

or ''STOREXP".

The formation of an integer value from ASCII characters is
accomplished by an ENCODE/DECODE statement pair and a small loop, all
located within a larger outer loop. ASCII characters in the clements of
JCST are packed into a temporary variable, JCTF, by the ENCODE statement.
The characters are then converted to integer representation one at a time,
and placed in the elements of JNUM by the DECODE statement. The integer
representations in the elements of the JNUM array are multiplied by

decreasing powers of (10) and summed.

"DECIMAL" is similar to "INTEGER" and "EXPONENT"”, with two
exceptions. First, no tests are made for an algebraic sign. Seccond, each
of the numerals counted is used to form a decimal fraction. Note that
"DECIMAL" 1is not executed unless the character terminating the counting

loop in "INTEGER" is a decimal point.

Error analysis occurs im two places in the number processing
algorithm. The first check occurs after the integer and decimal process-
ing algorithms, at linec 450 of "NUMBER". A test is made to determine
whether the next character is the letter "E". If so, then the exponent is
processed; if not, then an error flag is set. The sccond check oceurs at
the end of "EXPONENT". Again, a test is made to determine whether the end

of the process string has been reached. If not, then an verror flag is

scle




In the "CHARACTER" algorithm (Figure 19), every character in the
process string (except the appended blank) is packed into the VALU array
with an ENCODE statement. The counter NVAL is then incremented by the

number of words stored in VALU.

¢




START

INITIALIZE
210
1 IRET.NE.I\ -;
i

FILLSTRING

WRITE(6,80) DIAGNOSE?
WRITE(6,110)
40
| N Y
270 ‘ A
400 500
NUMBER CHARACTER
[ |
é |
REPEAT 1

A = (IALP.EQ.1).OR. (JCST(1l).LE.JCAF.AND.JCST(1).GE.JCAI)

Figure 5. The General Structure of FREFORM.




INITIALIZE

ENTER

N
IONC =1
NCIM = NCPI

DIAGNOSE%I}

]

30

200
Y
A
NIMS=0
‘
IFLD = 0
IRET = 0
NvAL = 0
1coM = 0
NSEQ = NSEQ+1
.
EXIT
Figure 6. initializing FREFORM
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DTAGNOSEL

ENTER

WRITE(6,20)
WRITE(6,30)
WRITE(6,40) JCAE, JCAF, JCAI,
JCAS, JCCO, JCpP
WRITE(6,50) JCML, JCNF, JCNI,
JcpL, Jest, Jcsp
WRITE(6,55)
WRITE(H,60) NCIW, NCRW,
NCPI, NCPS, NIPS
WRITE(6,110)

]

/
—_— S

A

EXIT

DIAGNOSE2

ENTER

y

ICIM = NCIM-NCST
WRITE (6,90) ICIM, (JCST(INDD),
INDO = 1, NCPS)

Figure

7. The Diagnostic Packape,




FILLSTRING

NCPS J/ 220
)

JCST(INDX) = 1R f

Y g
NCST =

IALP = REPEAT2 |
IPRO i 4

It

I3
o OO

IPRO

NE.1 }

EXIT

320

JCIM(NCPI)=JCSL
NCIM=NCPI-1 READCARD
L |
L
330
y
1PRO=1
ISTR=0

NCIM=NCIM+1
JCRA=JCIM(NCIM)

Y_

TESTL

O

REPEAT3

! Figure 8. Filling the Process String.




READCARD

NCIM = 0
NIMS = NIMS+!l
NIMT = NIMT+}

READ (5,10) (JCIM(INDO),
INDO = 1, NCPI)

WRITE (6,20)

WRITE (6,120) NSEQ, NIMT

WRITE (6,80)

WRITE (6,80) (JCIM(INDO),
INDO=1, NCPI

-

EXIT

Figure 9. Obtaining a New Record Image.




THSTI

350

TEST2

(JCHA.NE.JCSL) i
(JCHALNELJCAS)
C = (IFLD.NE.1)

>
[L—|

Fienre 19, Testine and Storing Characters.




TEST2

ENTER

355

IPRO=0

ICcoM=1 IALP=1 TALP=IFLD
ISTR=1 ISTR=1 :
JeHa=10] | 1coM=0 f

| —

NCST=NCST+1
JCST(NCST)=JCHA

\ -
‘ A4
( ENIT )
A= (LNOT(JCHAGED.JCCO AND, TFLD, EN.0))
B = (JCBHGNELL)
' C = (JUHALEQ.ICSPLANDLIFLD, EOL 1)
D = (ISTR.EQ.L)E = (CST.LT.NCPS)

Figure 1l. Testing and Storiay Characters (continued).




NUMBER

400

v —

IERR =
NFST =
NPRO =
ICIM = NCIM =~ NCST
ISTO = 0
ESTO = 0
DSTO = C.

1

1

1

——

DFCT = 1. :
ESGN =

NSGN =

i u
\ 4

|
INTEGER q

430

A
DECIMAL X

N

Y

NPROLGT.
NCST

IERR=1 EXPONENT

— | L

—1

480

STORNUM

“ionre 1o Processing Keal Nnmhors,

30




A

NPRO=NPRO+1
NSGN=~1
NFST=NPRO

INTEGER

NFST=NPRO

NPRO=NPRO+1

L

420

JCST(NPRD).GE.
JCNI /

JCST(NPRO).LE.
JCNF.AND.

423
y

NCCT=NPRO-NFST J

y

’

NPRO = NPRO+1

STORINT

l

EXIT

Figure 13.

O

REPEAT4

Procussing Integer Portion.




i |
STORINT
ENTER
\ 4
NWTF=1+{NCCT-1)/NCIW
NCLW=NCCT-NCIW*(NWTF-1)
5 INDO = 3 Y
1,NWTF S
NCTF=NCIW~{NCIW-NCLW)*(INDO/NWTF)
NLST=NFST+NCTF-1
ENCODE(NCTF,150,JCTF) (JCST(INDL), INDL=
NFST,NLST)
DECODE(NCTF,130,JCTF) (JNUM(IND]),INDI=
1,NCTF)
NFST=NLST+1
y
EXIT 6 |INDl= Y
1,NCTIF
N EXPN=10%*(NCCT-INDI
=NCIw*(INDO~1))
ISTO=18TO+JIJNUMCINDI])
*EXPN
REPEATS REPEATG
Fivore Yo Storing Inteper Portion,
. ) — e L




DECIMAL

NPRO=NPRO+1
NFST=NPRO

440

JCST(NPRO).LE.
JCNF.AND. Y
7 |JCST(NPRO).GE

JCNI AJ/_
Y

44?2 NPRO = NPRO+I]
A 4

NCCT=NPRO-NFST

REPEATY

NCCT.EQ.
0

STORDEC

]

Figure [5. Processing Decimal Portion,




STORDEC

ENTER

NWTF=1+(NCCT-1)/NCIW
NCLW=NCCT~NCIW* (NWTF-1)

8 INDO =
1,NWTF

NCTF=NCIW-(NCIW-NCLW)*(INDO/NWTF)

NLST=NFST+NCTF-1
ENCODE(NCTF,150,JCTF)(JCST(INDL), INDI=

NFST,NLST)

DECODE(NCTF,140,JCTF) (RNUM(IND1) , IND1=
1,NCTF)

NFST=NLST+1

L 4
EXIT 9 |INDI=
1,NCTF
N DFCT=DFCT*.1
DSTO=DSTO+
DFCT*RNUM(INDI)

5 5

REPFATS REPEATY

Figure 16, Storing the Deucimal Portion.
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EXPONENT -

ENTER

460

NPRO=LPRO+]
NFST=NPRO

B UG A, 1 ety M AT AR T

JCST(NPRO)
NE.JCML 5

JCST l
ESGN=-1 (NPRO).NE. \
NPRO=NPRO+!] JCPL -
NFST=NPRO NPRU=NPRO+1
- NFST=NPRO

—

470

JCST(NPRO)
LLE.JCNF.AND.
6 |JCST(NPRO)

.GEWJCNL / i

472 NPRU = .\'PR&H—I]

NCCT=NPRO=-NFST

REPEATA

NCCT.EQ.
0

\

STOREXP

HPRO LG
NesT

Twponent Portion.




STOREXP

ENTER
472

NWTF=1+(NCCT-1) /NCIW
NCLW=NCCT-NCIW*(NWTF-1)

11 INDO = Y

1,NWTF ,
d l

NCTF=NCIW~(NCIW-NCLW)*( INDO/NWTF)
NLST=NFST+NCTF-1
ENCODE(NCTF,150,JCTF) (JCST(INDL),INDl=

NFST,NLST)
DECODE(NCTF,130,JCTF) (JNUM(INDL),INDl=
1,NCTF)
NFST=NLST+1
v v
( EXIT ) 12 [1NDl=

EXPN=10%%(NCCT-INDI
-NCIW*(INDO-1))

ESTO=ESTO+JNUM(INDI])
*EXPN

&

REPEATI11 REPEATI12

Figure 18. Storiny Lhe Exponent Portion,




b STORNUM

ENTER
LA80

NVAL=NVAL+1

485
VALU(NVAL)=NSCN* VALU(NVAL)=1H
(FLOAT(ISTO)+DSTO) WRITE(6,80)
‘ *10,**(ESGN*12STO) WRITE(6,80)
’ WRITE(6,80)

WRITE(6,70) NIMT

WRITE(6,80) (JCIM(INDO),
INDO=1,NCPI)

WRITHE(6,90) ICIM, (JCST
(INDO), INDO=1,NCPS)

’ WRITE(6,100)

-

CHARACTER

ENTER
| 500

1)
NCTF=NCRW* {1+(3CS5T=1)/NCRW)
SNCODE(NCTF, 1O, VALU(NVAL+Y Y ) (JCST(INDD), INDU=1,NCST)
NVAL=NVAL+L+(NCST-1) /NCRW
i )
!
Figure 19, Storing Real Numbers and Characters,
: )
t
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SECTION 5
FORTRAN LISTING

This section presents FORTRAN listings for the program, TESTFF,
subroutine, FREFORM, exactly as implemented on the DEC-10




OO

Lo OO0 o0

OO OO OO OO0 O

SO,

SO OO,

10
20
3
A0
50
6
71

)
i

PROLRAM TESTFF
ARy UALIDATES PERFORNMANCE OF SUBROUTIME FREFOR RXKTXREKXAX

THE PURPCSE OF PROGRAM TESTFF 1€ TO VALIDATE THE PERFORMANCE OF
SULROUTINE FREFOR. TESTFF ALLOS DATA TO BE SENT 70 FREFOR,

AND PRINTS THE WALUES RETURNED. ALL OF THE VALUES RETURNED FROM
EACH SEQUENCE STRING ARE PRINTED ACCORDING TO THE SAME FORNAT
SPECIFICATON. THIS IMPODSES ONE RESTRICTICHN ON THE NDRMAL DPERATION
Gr SUBRQUTINE FREFOR: ALL OF THE YALUES RETURNED FRCM EACH
SECUENCE STRING KUST BE OF THE SAME DATA TYPE.

THE TYPE MUST BE SPECIFIED BY THE USER BY A KEYUORD AT THE
VEGINNING OF EACH SEQUENCE STRING. 1F THE DATA TYPE IS NOT
SFECIFILD IN THE FIRST SECUEMCE STRING, PROGRAM ENECUTION 1S
TERHIMATED. OiCE A DATA TYPE HAS BEEW SPECIFIED, ALL SECURNCE
STRIZCS AWE ASSUAED TO BE OF THAT TYPE UNTIL A NEM TYPE IS
SPECIFIED. THREE DATA TYFE XEVUGRDS ARE RECOGNIZED: "“INTG"

(rCR INTEGER VALUES), "FLTG® (FOR FLOATING POINT AND FIXED POINT
VALUES), AND "TE¥T" (FOR ASCII CHARACTER STRIHGS).

NUMERICAL FORMAT SPECIFICATIONS IN PROGRAM TESTFF MATCH THE RANGE
0F VALUES ACCEPTED BY SUERQUTIHE FREFGR. THE TEXT FORMAT
SPECIFICATION IN TESTFF WILL ACCCMODATE £0 ASCII CH&RACTERS, BUT
THE MAXINUM LENGTH CF TEXT STRINGS RETURNED BY SUEROUTIHNE FREFCR
IS DETERMIMED RY THE WOARD LENGTH AMD NUMBER OF BITS PER CHARACTER
OF THE SYSTEM PEING USED.

PROCRAK EYECUTION 15 TERMINATED BY THE KEYWORD "S5TOP", WHICH
UST GCLUR AT THE BEGINNING OF A CEQUENCE STRING. aNY DATA
FOLLGUING THE WORD "STOP* WILL NOT EE PRINTED HY PROGRAM TESTFF.

SRR SeprrA oy o4k FOAMAT DEFINITIONS 300k k AR X 0nnek

FORMATLZLZ, 240 0K, 34H PRPOCRAN TESTFF - HMARCH 19721 ,25(1HK)//)

FORATL/ 94,26 0HHE) &34 BUTPNT FR0H PROCPAM TLUITF 260100

FOCRMATO/AK, 240408 3720 €4 CUTPUT FRCY PROGCRAA TESTIF L240440)

FOFMAT (14X, 140)

FORMATOIX ,E44 &)

FCRMATULX  AL0)

FORMATO /ALY, 22040000 40H F200PAM TESTIF - EAUIUTION COMFLETED
CHiEny )

!
i
|
1
-i




oo

80

90

[op B o ]

[0 W o T B o

100

oo

105

L

103

107

[

REAL VALU{SD),VURD(Y)

DATA VURD/AHINTG, AHFLTG , AHTEXT, 4HSTGR/
DATA BURD/{H /

INITIALIZE 1/0 UNIT 6 TG TERMINAL.
DPEN(UNIT=h, DEVICE='TTY")

PRINT PROGRAM HEADER. INITIALIZE FLAGS.
WRITE(4, 10}

JFLG=4

I5TP=0

BRROOOOOORRE X oy LOGP UNTIL STOP REQUESTED d¥iiamypikaiaiiviix

CALL FREFOR (VALU,NVAL)
NFST=4

TEST FIRST VALUE FCR KEYHORD, SET JFLG.
DOFOINDY=1,4

TF (VURDCINDX) . KE .VALU{1))GOTD?0
JFLG=INDX

NFST=2

CONTINUE

PRINT OUTPUT HEADER, THEM RRANCH TO PRINT VALUES.
WRITE(S,20)
GOTO(1506,140,120,130)JFLE

INTEGER PROCESSING.

PRINT KEYUORD IM CHARACTER FORMAT.
IF(NFST £3. 4960701455

WRITELH,E0)VALULL)

PRINT UALUES IN INTEGER FORMAT.
IF ENUAL LT NFSTIGOTOL 40
DOL0FINDX=NFST . NYAL
IFCUALUCINDX) (HE EURDIGOTULCSB
WRITECH,60)BURD

GOTGLLY

IHTC=VALU(TNDX)

WRITE(S, 401G

CONTIHLE

GOTaL 40
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-
(90 B on B a0 I o |

[ M vl o) (o Mo B o N o]

oo

110

112

118

{19

128

139

Bt aniann L

FLOATING POINT NUMBER PROCESSING.

PRINT KEYUORD IN CHARACTER FORMAT.
IF(NFST.EQ.1)60TQ{12
WRITE(S, 60IVALU(L)

PRINT VALUES IN FLOATIHG POINT FURMAT.
IF(NVAL.LT HFST)GOTOL40

DD 19INDX=NF ST, NYAL

IF (VALUCINDX)  NE . BWRD)GOTDLLE
WRITE(H,bB)RURD

6070119

WRITE (A, SOVALUCINDX)

CONTINUE

GOT0440

TEXT PROCESSING.

PPINT VALUES IN CHARACTER FORMAT.
HRITE(S,60) (VALULTHDX)  THDX=1 ,NUAL)
GOTOi40

TERHUINATE PRUGRAM EXECUTION.

FRINT "STGP*, SET ISTP.
WRITECE,60)VHRD (4
18TP=4

PRINT DUTPUT FOOTING, TEST ISTP TO CONTINUE.
WRITE(6,2D)
IF{157P EQ.0)GOTO80

PRTIT PROGRANM FOOTING.
WRITE(6,70)

ST0P
320)]
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[a)

SUEROLTINE FREFOR (UALU,MUAL)
$AXRLOREX PROCESSES FREC-FORMAT DATA TO INTERHSL FORHAT i¥isitasix

SUZA0UTINE FREFOR IS DESIGHZD TO PROCESS FREE-FORMAT DATA UHICH
IS CBTAINED FROM AW EXTERNAL RECORD, FOR EXAHPLE, A CARD REEDER

OR AN INTERACTIVE CORSOLE. THE DATA MUST CONSIST OF A STRINC

OF ASCII CHARACTERS, INCLUDING THE DELIMITERS, SPACE( ), CCHHA(,)),
ASTERISK{(3), AnD SLASH(/). FREFOR IMTERPRETS DATA SEQUENTIALLY
ACLCIDING 70 ITS IMTERNAL FORMAT, AND STGRES INTERWAL VALUZS IH
AN ARRAY (VALU). FOUR TYPES OF VALUES ARE RECOSHIZED.

(1) NUMERICAL CONETANT - RATICHAL NUMBER COMSTANTS ARE
RECCSNIZED IN FIXED, FLOATING, AND EXPONENTIAL FODMATS
(E£AMPLES - 142, 3.14159, {.E-07). VALUES HUST EE
SEFARATED BY SPACE OR COWMA DELIHITERS. NONESREHTINL
CHARACTERS JILL BE AUTOMATICALLY SUPPLIED DURING
INTERPRETATICN (THUS, FO? EXAHPLE, 4E-7 AND 1.0E-07 UILL
FE INTERPRETED IDENTICALLY). THE NUMEEP GF CHARACTERS
DEVOTED 70 A SINGLE CONSTANT IS LIMITED TO NCPS (LZFINEL IN A
DATA STATEREMT).

(2) ALPEANUMERIC COHSTANT - ALPHANUNMERIC FCVQTHHT fiRE
RECOONIZED 2Y THE FIRST CHARACTER, WHICH MUST %
ALPHARETICAL. SUCCEEDING CHARACTERS MAY EE ALPFQEETIPA
NURERICAL, CR ANY ASCII SPECIAL CHARACTER OTHER THAN CLnS4
OR ASTERICK (EXAMPLES - AL23, 7345, STQQT) VALLES

MUST BE SEPARATED BY SPACE OR COMMA DELINITER THE
NUMEER OF CHARACTERS LEVCTED TO A SINGLE CUJSTQNT 18
LIMITED 70O HCPS.

(3) HULL VALUE - A hULL YALUE IS CREATED EY RECOGHITION OF
SUCCISSIVE COMMAS, WITH HD INTERVENING CHARACTEPS.

{ELANKS, OR SPACES, BETWEEN ADJACENT COAMMAS WILL RE

ICHURED.  FOR EAAHPLE, THE CHARGCTER STRING (, ,,) WILL
PRODUCE TWO HULL VALLES))

(&) TEAT - ANY CHARACTER STRING DELTMITED BY TUO ASTERIGES
(hi FEGINNING aMD END) WTLL BE RRECOGHIZED A5 TEXT, AND WILL
It RETATNED IWTACT WITH ENEBEDDED SPACES, COMMAEZ, AND ALL
AOCIT CHARACTERS EXCFPT THE SLASH AMD ASTERISK . THE
TEST WILL BE CODED I AS daNY VALLES A5 ARE REQUINED TO
PELCESS THE STRING




THZ OPERATION OF FREFOR RELIZS UPON DEFINITION OF FOUR TYRES

0F CHARACTER STRINGS, EACH IN GEMERAL CONTAIMING A DIFFERENT
hUkzER CT CHARACTERS. THE RELATIONEHIPS BETUEEN THE FOUR TYFES
0F CHARACTER STRINMGS ARE AS FOLLOLS.

(1) RECCRD STRING - THIS I
StluciCE STRINGS 7O EE PROCE
EAECUTICNS OF FREFOR.

S THE COMPLETE SET OF ALL
SSED THROUGH SEQUENTIAL

(2) SECUENCE STRING - WITHIN THE RECORD STRING MAY EXIST
ANY HUMBER OF SEGUENCE STRINGS, DELIMITED BY A SLASH

AT THE TRAILING EMD. NO LELINITER IS REQUIRED IF THE
SECUENCE STRING IS LIMITED BY THE SFECIFIED NUHEER OF
RECOZD InAGES (NIPS). OTPE"”Iah, THERE HAY BE ANY

NUKRER OF IMAGES PER SEGUENRCE STRING

{37 RICTRD IHAGE -~ THIS IE THE CHARACTER STRING URICH
EXISTS OGN A SINGLE IMAGE. FOR EXANPLE, AN IMAGE FIGHT
CONEIST GF A FCRTRAN CARD, IN UHICH CASE THE RECCRD
I#aGe CONSISTS OF 88 CHAQACIE?S

(4) PROCESS STRING - THIS IS AN INTERNAL CHARACTER
STRING USED IN FREFOR TO PROCESS DELINITED DATA.

THE LENGTH OF THE STRING 1S SPECIFIED BY LCPS, WHICH
KUST BE &N INTEGER MULTIPLE OF THE NUMBER OF ASCII
CHARACTERS WHICH CAN BE STORED IM 4 SINGLE MACHINE
020, IM EFFECT, THE PROCTSS STRINS LIRMITS THE
LENCTH CF ALPRARUMERIC CONGTANTS AMD THE ACCURACY OF !
HURERICAL CONSTHNTS. i

i
SUERQUTINE FREFOR RECOCMIZES INCORRECTLY FORMATTED NUMBERS AND b
FRINTS At ERROR DIAGHOSTIC. T4O ERROURS ARE RECOGRIZED. ;

(1) SYHTAX EFROZ IN THE HANTISS5A - ANY STRING (EXCLULING TEXT H
DELIHITED BY &STERISKS) LEFI“NTJG WITH A NOHALFKAEETICAL
CHARACTEZR 15 ASSUMED TO BE & DUMERICAL CONSTANT. IF THIS
CONETHHT (F'JFT BE IHIERPRETED, A CYNTAX ERRGR PESINLTS.
(EXANPLES: 25.00F+02,1 +15, ASTRING)

(2) SYNTAZ ERRO? IN THE E/POUENT  ~  THE EXPCNENT OF A NUMERICAL
CONSTANT WUST BE AN INTTGER VALLE. (1T BAY IRCLUDD AN

ALGEEZAIC ZIGHY  TF M E/RPONENT CANNOT BE DIMTERRZETED A

STHTAX ERR0R RESULTS . (DYARPLES. 2E2., 2TC%, 2%-1)

THE PPQCESSING CF DATH BY SUBROUTINE FREFC DCCUAT IN FOUR
HaiOR STEPS.

OO OO OO0 OO0 OO0 OO 00O OO0 00O o0 o0

(4, k& PECCPD IRAGE 1S READ INTD an INTEOLE ORPAC, JOIM




O A OO OO0 o000 OO0 OO OO OO OO0 C OO0 000

OHE CEARGCIER IS PLACED IN EACH ARRAY ELENENT. A HEY
RECORD IiAGE 15 GRTATHED WHEN ALL OF THZ CHARACTERS O
THE PREVIOUS IMAGE HAVE LEEN INTERPRETED.

{2) EACH CHARACTER TN JCIN IS TESTED AGAINST EACH OF THE
FGUR STRING DELIMITERS AMD THEN STORED IN AN INTEGER ARRAY,
JCST, WHICH CONTAINS THE PROCESS STRING. ONE CHARACTER IS
STCRED IM EACH ARRAY ELEMENT. WHEN & DELIMITER 1S DETECTED,
TESTING STOPS AND PROCESSING IS INITIATED.

(3) A TEST IS HADE TO DETERMINE WHETHER THE PROCESS STRING
CONTALNEZD IN JCST IS A HUAERICAL VALUE OR AN ALPHANUHERIC
CHARACTER STRING.

{4) THE CONTEMTS OF JCST ARE INTERPRETED AND THEN STORED IN
TRE ARRAY VALU BY EITHER A RUmBLR DECODING ALGIRITHM 0 A
CHARACTZR STRING PACKING ALGORITHM, ACCORDING TQ THE RESULY
OF THE TEECT. THE ARRAY VALY 1S PETURNED TO THE CALLIKC
PROGERH UNIT UHEN THE EfTIRE SEOQUENCE STRING HAS BIEH READ,
TRANSLATED AND STCREL.

SURRQUTINE FREFOR CONTAINS A SYSTEH DIAGKOSTIC HODE. 1T IS
SELECTED BY SPECIFYIMG ITST=i. THE DIAGHOSTIC MODRE CAHSES A
LISTIMG OF THE SYSTEM-DEPENDEMT PARANETERS AHD ASCIY CHARACTER
VARTALLES TQ EE PRINTED ON THE FIRST CALL. SURSEQUENTLY, ALL
RECCRD INABES AND PRGCESS STRINGS WILL DE PRINTED PPIOR TO
TRANELATION,

B koo sy VARTABLE DEFINITIONS 3ol vk asiny,

DFCY - FACTOR USED TO COMPUTE D3TO.
DSTD - VARIARLE TQ STORE DECIHAL PDRTION OF MUMDER.
ESOH - SICN OF EXPONENT.
ESTO - WARTARLE TO STURE EXPOHENT.
EAPl - EXPOHENTIAL HMULTIPLIER FOR NUMEER PROCESSING.
IALF -~ FLAG FOR ALPHANUMERIC CHARACTER STRIKG PROCESSING.
ICIH - IMAGE POSITION OF FIRST CHARACTER IN THE PROCESS STRING.
ICGA ~ FLAG 7O DETECT SECUENTIAL COMMAS.
IERR - FLAG TO IMDICATE ERROR I NUMERICAL VALUZ.
IFLD - FLAG TO IHDICATE TEXT PROCESSING.
b - INDEX FOR GECERAL USE.
INDY - TMLEX FOR GEmERAL WSC.
ICHC - FLAG TD INDICATE FIRST EXECUTION OF SURROUTINE.
IFFO - FLAG TO INITIATE WORD PROCECSING.
I26T - FiaG TO £XI7 SHERCUTINE AFTEP SEODSERCE COMPLETION.
1516 - WARJARLE 70 STORE INTEGER PCRTION OF dUnGER.
7 - FLAG TO T9AnSFER CHARACTEQ FROM IMAGE 10 PPICZSS STIRTH

]
}

MMV P




OO0C O OO0 OO OO OO 0O OO OO0 o000 000 000 Om

ITST - FLAG 7O FRODUCE SYSTIH LIAGNDSTIC.
JCRE - ASCII CHARACTER FOR FIFTH ALPRALETICAL CHAPACIER, (L

{
JCAF - ASCII CHARACTER FOR FINAL ALPHALETICAL CHARACTER, (Z

).
).
JEAT - ASCIT CHARACTER FOX INITIAL ALPHARETICSL CHAPAITER, (M),

JCAS - ASCIT CHARACTER FOR ASTERISK SvirOL, (X).

JCCO - ASCIT CHARACTER FOR COWMA SYMBOL, ().

JCL? - ASCIT CHARACTER FOR DECIMAL POINT, ()

JCHA - CURRENT CHARACTER IN THE RECORD IMAGE.

JCI4 - ARRAY CF CHARACTERS IN Thz PECURD INAGL.

JCMI - ASCIT CHARACTER FOR MINUS SYMECOL, (-).

JCNE - ASCII CHARACTER FCR FINAL DECIMAL CHARRCTER, (9).
JCHI - ASCIY CHARACTER FOR INITISL DECIMAL CHARACTFR, (0).
JCPL - ASCII CHARACTER FOR PLUS SYMBOL, (+).

JCsL - ASCII CHAPACTER FOR SLASH SYREOL, (/).

JCSP - ASCIT CHARACTER FOR SPACE SYHRCL, ().

JEST - ARRAY OF CHARACTZRS IMN THE PROCESS STRING.

JCTF - CHARACTER TRANSFER VARTAELE IM HUiHER PROCLSSING.
INUR o - ARRAY OF DECCDED DIGITS It NUMRER PROCESSING.

KCOT - NUMEBER OF CHARACTERS COUNMTED.

KCIM - POINTER FOR THE InAGE STRIHG CHARVETER ARRAY.

HCIW - HAXTHUM HUBMEER OF CHARACTERS PER INTECER LIRD.
RCLY - NUHEER OF CHARACTERS IN THE LAST MORD PROCESSED.
NCPT - HAXTHMUM NUMEER GF CHARACTERS PER IHMAGE STRIMG.
HCPS - BARINUM NUMBER OF CHARACTERS PER PROCTLS STRING.
NCRYW - WAXTHUM NUHBER OF CHARACTERS PER REAL HORD.

NCST - ACTUAL NUMEER OF CHARACTERS IN THE PROCESS STRING.
WCTE - HUNEER OF CAARRACTERS TRANSFERRED RY ZHCORE/CECCE T
HFST - POSITION OF FIRST CHARACTER TO LE TRANSFERFID.
HINS - NUWEER GF IMAGES PROCESSED IN CLRRERT SEOUEACE STRINC.
NIMNT - TOTAL NUMMER OF PRCCRD IHsGES PROCESSED.

HPS - MAXIHUW NUMEER OF IHAGES PER SELURILE.

HLST - POSITION GF LAST CHARACTER TO PE TRAHSFERRED

HPRO - POINTER FOR THE PROCESS STRING CHARACTER ARDAY.
HSED - TOTAL HUMBER OF SEQUERCE STRINGS FROCESSED.

1oLl - SIGH OF HUKRBER.

wupt. - POINTER FGR THE QUTPHT AERAY VALY,

tATF = HUBEER OF UORDS TRARSFERRED BY DHCOUDE/DECCME .

Rl - ARRAY COHTATNING DECUDTD DIGITS IN NUMBER FRCCTSSING.
Vi ~ OUIFUT ARRAY CONTRIMING PRUCESSED DAIA

IRy

IRTT00% CR0N, 870 JRTAC T J0LTe2) Jalmeer)
RERL PO UL ST BITARIT RN

LaTh LINT/G/, TONC/ 6/ NIER/0/

P



3o

exrerenoicock SYSTCH-DEPEADENT PARAAETIRS $1¥vXaxedifriyasss

ter]

DATA NCIN/S/,NERW/S/,NCPI/80/ ,NEPS/20/,MIPS/Y/

SO0 o

FERRRXORASRAAR Rk ASCIT CHARACTER VARIAELZS Rawdiakiwdinsxiiigs }

DATA JCAE/iHZ/,JCAF/iHZ/ ,JCAL/1BA/  JCAS/4HE/,ICCC/ 4K,/ ,ICLP/4H ./,
i JChI/iH-/,JCRF/Lh9/ JCNI/i“Q’,JCPL /tH+/, JCEL/ SR/ /7, JCER/4H /

FIRRERXERRRORROCE Yy DIAGNOSTIC SUITCH st kb xngk x ¥ xyx

SO0

xR ookl FORMAT DEFINITICHS dkedmiads bkt shaty

P2 o B o BU 9P R o |

10 FORMAT(S0AY)
20 FORKAT(/4X,25(1H%), 304 SUEROUTINE FREFOR DIAGHOSTIC ,25(iKk))
30 FCRMAT(i%, 20 ASCIT CHARACTER VARIABLES/)
40 FURFAT(LX,5H JCAE,4X,4HTTAF 4%, AHICAL, 4%, AHILAS,
{ 4%,4HICCO, 4%, 4HICDR/
i M AL 574,80 )
50 FORAAT(LX,5H JCHI,4Y,4HICNF, 4%, AHTCNT, 47, AHICPL,
{ 4%, AHICSL, 3%, 4HICSF/
{ A LALLSXAD /)
5C FORMAT(1X,28H SYSTEH-DEPENDENT PARAMETERS/)
60 FOSMATCLY,SH HCTY, 4X, AHKCRY, 4%, 4HNCR T, 4%, SHNCPS, 4%, AHN TIPS/
{ M2, 406, 12))
76 FORMAT(LY, 1L (1HED , 250 ERROR DETECTED BY SUE2CJTINE FREFOR,
{ {74 IN RECORD IMAGE ,14,1%,11(4H0)
€3 FOIMAT(1X,20A1)
94 FG2HAT(1X,0H COLUAN: ,13,2%,18HPROCESS STRING: ,20A1)
109 FOREATULX,E0(LHRI///)
40 FOPAATC/EY,220LHE) 460 END DIARHOSTIC ,32(1Ha))
120 FOFHATCLY, (74 SEGUENCE STEING. 14,27, t3IRECCED DWLE:,14)
139 FORKAT(I5TY)
145 FUAMATOLGFE )
150 FOPMAT(L3A1)

i
DATA ITST/1/ .
l
|
1

%.
i
|
i
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INITIALIZE I/0 UNIT & TO TERMINAL.
OPEN(UNIT=6, DEVICE='TTY')

THIS SECTIOM FIRST TIHE GNLY.
IFCIONC HE.D)EOTDZ200

INITIALIZE FLAGS FOR FIRST CALL.
10MC=t
HCIM=HCFI

DIAGNOSTIC: ASCIT CHARACTER VARIAELES
SYSTEM DEPENDEHT PARAMETERS.
IFCITST.ED.0)60TD299

RITE(6,20)

WRITE(6,39)
WRITE(&,40) ICAE, JCAF,JCAT, JCAS, ICCO, ICDP
URITE(5,50)JCHI, JCAF, JCNT, JCPL, JCSL, JCE8
WRITE(6,55)
WRITE(b,60)NCIY, NCRY, NCPT, HEPS, NIPS
WRITE (6, 110)

INITIALIZE VARIABLES FOR NEW SEQUENCE STRING.

IF(HCTH . ET . NCPIININS=0
IFLD=C

IRET={

HHL=6

1COA=¢

NSEG=HEEQ+Y

FRxpckeenes ks LOUP UATIL ENMD OF SCQUEHCE STRING Jrtsfrxe¥iisg

3 IFCIRET .ED . £)GOTN260

LOAD PIOCESS STRING ARRAY ELEMENTS UITH RLANKS.

DOZEGINDA=1 ,NCPE

JCST (D) =4H
INTTIALIZE VARIABLES FOR NEW PRCCESS STRUNG.
NC5T=0
HLp-0
1PP0=0
3




C

C

C

C FREKREEERRERRLEX LO0P UNTIL END OF PROCESS STRING Hsysyxsyixyiyxry

i

347 IFCIPRO . EQ.1)G0T023¢

C

C GET A CHARACTER FRCM THE RECORD IMAGE. F

C y
IF(NCIM.NE.NCPT)GOT0330 i
IF(NIMS.LT.NIPS)GOTO32D ‘

c

C HAXIMUM IMAGE NUMBER EXCEEDED. TERMINATE SEQUENCE. i
JCIN(NCPT)=JCSL {
NCIM=NCPI-{ .
GBT0338 :

€

N C END OF I4AGE ENCOUMTERED. READ A NEY RECORD IMACE.

3E0 HCIN=0
NINS=NIHS+1
HINT=NIAT+4
READ(5,10) (JCTIACINDD) , INDE=1,HCP D)

. C DIAGHOSTIC: PRINT RECORD IMAGE.
IFCITST.EQ.C)GOTO330
WRITE(6,20)
LRITE(6,120)H5EQ, NINT
WRITE(H,3D) b
WRITE(E,80) ¢ JLIN(INDD) , INDO=1 ,NCPT) |

INITIALIZE YARTABLES FOR CHARACTER COMPARISON TE5TS.

» O

-

336 IPrD=4
1518=0
HCIR=HCIA+
R JCHA=JCIM(HCIM)

TeST CHARACTER AGAINST DELIMITERS UHICH TERAINATE PROCESS STRING.

RS ov Byl

£ TEST FCP SLASH DELIMITEP, (/).
IF (JCHA NE . JLSLIGRTNTA0
\ IPET=4
0613310
C
r TEST FCR ASTERIZY TELIMITER, (0
340 JFCICHA SE JCASI6DTEIS0
TFOIELD L7 455570745 ‘

irtb={
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345

35

=3

378

(%]
Cd
<

GOT034 6
IFLD=1
GOT0310

TEST FCR COxWa DELIMITER, (,).

IF(.NOT. (JCRA.EG. JCCO.AND.IFLD.EQ.0))COTOZS0
IF (ICOM.NE.1)GOTO3S5

1ALP=4

ISTR=1

JCHA=1H

G0T037¢

1CCH=4

GOTO310

TEST FOR SPACE DELIMITER, ¢ ).
IF(JCHA . EQ. JCEP AND IFLD.EG.0)G0TO340
IPRO=0

IALP=IFLD

1677=1

ICCH=1

57022 CHARACTER IM PROCESS STRING.
IF(ISTR.NE.1)GOTQ32

HCST=HCST+

JCSTIHEST)=ICHA

TEST HUMEER OF CHARACTERS STGRED IM PROCESS STRING.
IF(HCST LT . KCPS)CUTO2LE

IPRO=4
GOTOIL

KRETROCOOCkRER Rk TRANSLATE THE PROCESS STETHG ¥Erydaxy SAXRKE48 X

TEST FDA EMPTY PROCESS STRING, EYPASS TRANSLATION.

j IF(LCST E6.6)G0TD240

DIAGHOSTIC: PRINT PROCESS STRING.
IFCITST.ED. 006070240

ICIE=HCIN-NTST

WRTTELS, 70)ICTH, CICSTUINGD) , THDA=1  HEPS,

ST FOP WUAZER PKCCESSING OR CHAPACTER STPI:G PROCESSING
(UIAP ENL1) GP(JCET(1) LEJCAT AUE JCST(1) GT JCAD)S
105




i o B o ]

Ny}

i w)

OO e

lae o]

41

42

il

FRRrrse bk NUREER PROCESSTHG Kbk Rk ki onn

INITIALIZE VARTABLES.
IERR=6

NFST=4

NPRO=1
ICIH=NCIH-NCST
1570=0

EST0=0

DST0=( .
DFCT=1.

ESCN=1

NSGN=1

PROCESS INTEGER PORTION.

TEST FOR WINUS SIGH.
IF(JCST(KPRO) . HE, ICATIGOTEAL0
NPRD=NFRD+1

NSGi=-1

NFST=HPRO

G0T0426

TEST FOR PLUS SIGH.
IF(JCST(KPROI.NE. JCFLIGOTO420
NPPRO=HARO+L

NFST=iPRO

DETERMINE LENGTH OF INTEGE? PORTION.

IF (. HOT. (JCSTNPRD) .LE.JCNF AND . JCST(NPRO) .GE.JCNI})IGOT0423
NPRO=NPEGHL

GOTO4CS

STORE INTEGER PGRTION.

NCCT=HPRO-NFST

IF(HECT EN.0)G0T0430

NHTF=14(KCCT-1) /HCTY

HCLM=HCCT-HCIUA (MUTE=1)

DOAZ4TND=1 , HUTF
BETF=HCTM- KO TH-NCLU) $CTNDO/RMTF)

BLOT =0 THICTF -

E1LGDE (HCTF 150, JCTFY CICSTCINDL)  INDL=hFST , nLsT)
DECOLE(LCTF, 136, JCTF )Y CINUMCIND ), 10D =4, MO TF)
NFST=NLST 4

0032AINLE =] NCTF

FXPHZ1 08X UNLT-INDL -5 TR (1N00-1))




OCOO

m

oo

440

440

IST0=ISTO+JHUNCINDL ) XEXPH
CONTINUE

PROCESS DECIMAL PORTIGH.

TEST FCR DECTMAL POINT.
IF(JCST(NPRO) .NE.JCIP)GOTOASA
NPRO=NPRO+L

NFST=kPRN

DETERMINE LENGTH OF DECIMAL PDRTIDN.

IFC.nOT. (JCSTNPRO) .LE JCHF .AHD . JCSTINPRO) .GZ. JCNI))GOT{442
NPRO=HrR0+E

GOTD44!

STORE DECIMAL PORTION.

NCCT=NPRO-NFST

IF(NCCY .ED.0)GOTO4S0

BUTF =1+ (NCCT-1) /KT LU

NCLU=NCCT-NCIWS (HUTF-1)

DO444INDO=1 , NHTF
NCTF=NCIU=(HDIH-HELM) % CINDO/MUTF)
MLST=HFST+NCTF -4
ENCODE(NCTF,$50,JCTF) (JLST(INDS), INDI=NFST  NLST)
DECGLE(MCTF, 140, JCTF) (RKUKCINDL) , INDi=1 , HCTF)
NFST=NLST+1

D0444THDi=1 HCTF

DFCT=LFCTA.4

DSTO=DSTO+BFCTARKUK(INDS)

CONTINUE

TEST FOR SYNTAX ERRAR It MANTIS3A.
IF(NFR0.GT HCST)GOTCAE0
IF(ICST(MPRO) .EQ. JCAR)GOTOA60
IERE=4

GOTC48)

PROCESS EXPOHENT.

EPED=tipR O+
NEST=¢k O

TEST 703 IS SI0H.
TFCICATCNPRE ONE JERDIGOT04AS
ECON=-4

LERDNERGHY

HEST-RR0

LR Y

Al 87
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47

(=3

472

435

TEST FOR PLUS 5IGN.
IF(JCST(HPRO) .HE . JCPLIGOTOA70
NPPO=NPRO+L

NFST=KPRO

DETERMINE LENGTH OF EXPONENT.

IF (. NGT. (JCST(NPRO) (LE. JCNF .AND. JCST(NPRO) .GE. JCNI)IGOTR472
NPRO=HPRO+L

GOTO470

STORE EXPONENT.

HCCT=NPRO-nF ST

IF(HCCT.EQ.0)GOT0ATS

NUTF=1+(NCCT-1)/HCIY

NCLU=KCCT-NCIU(NWTF-1)

DOA74IND0={,HUTF

NCTF=HCTW=- (HCTU-HCLW) R CINDO/NUTF)
NLET=KF5T+NCTF-4

ENCODECHCTF, 450, JCTF )Y CJCET{INDL) , IND{=NFST | HLET)
DECOTE(NCTF, 430, JCTF) (JHUMCINDLY , THDi={,NCTF)
HFST=HLST+L

[0475INDE=4,NCTF

EXPN={ GXX(NCCT-IND1-NCIUR(INDG-1))
ESTO=ESTO+TRUM(INDL) AEXPH

CONTIHUE

TEST FGR SYMTAX ERROR IN EXPONERT,
IF(HPRO.GT . NCET)COTO4ABO
TERR=2

COMPUTE NUMBER AND STOGRE IN VALY AZRAY.

HVAL=HURL+E
IF (IERR NE . 0)GOTO4HS

STCZE VALID HUREER.
UALUCHYAL Y =HEGNK(FLOATCISTO) +LST0) %10 ¥ (ESGHXESTD)

RETUPH TO FEGIHNING OF PROCESS STRING LOOP.
GOroz1n

PROCELS EFFOR

STGAE BLANL,
YalbCivali-1H

vy

FRD7 PESSAL

my




WRITE(6,80) '
WRITE(5,80) ¥
WRITE(,B0) H
WRITE(6,7G)NIKT
WRITE(S,80) (JCIM(INDD)Y, IHDG=1,HCPT)
: WRITE(6,99) TCTH, (JCSTCINDO) , INDD=1  NCPS)
‘ MRITE(6,100)

C

I C RETURM TO EBECINNING OF PROCESS STRING LOOP. !

[ GO102110 ‘

I C

[ c ;
o ,
c KOOI KEXRR% CHAPACTER STRIMG PROCESSING Rk Xy XARRyXAXY i
[N h
c ?
C PLACE CHARACTER STRING IN VALY USIMG ENCODE. ;

) , GO0 HCTF=NCRUX(L+(NCST-1)/HCR) :

ENCGDE(HCTF, 40, VALU VAL ) ) (CJCSTUINED) , INDY=4 , HCST)

C ADJUST MVAL.
MVAL=NVAL+1+CHEST-1) /NCRY

.y

c s
, C FETURN TG EECINNING OF PROCESS STRING LGOP. 4
GUT0210 t
C
c i
: {
C END OF SECUEHCE STRING, RETURN TO CALLING PROGRAM UNIT. !
M 1
260 1F(IT57.EQ.0)60T0270 ;
WRITE(E,110) :
HRITE(S,30)
C
C
C
' 270 PETUN
END
»
»

h9







